i ax- 14

ADVISORY ON THE USE OF THIS DOCUMENT

runp—

The informatien contained in this document haa been develeped solely for the

. purpese of providing general guidance to employesa of the coddard Space Flight
center {GSFC). This document may be distributed cutside GSFC only asd a
courtesy to other government agencies and contractoxs. Eny distributicon of
thies document, or applicaticn or use of the infezmation econtained Merein, is
expresaly conditicned upon, and is subject to, the following understandings
and limitationss

{a} The information was developed for general guidance only and is
subject to change at any Ltime;

i) The information waz developed under unicue GSFC laboratary conditions
which may differ subgtantlially from outside conditions;

{e) GsFC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratery conditions;

(d) The information should not be construed as a representation of
preoduct performance by either GSFC or the marufacturer;

(&) Neither the United States government nor any peIrson acting on behalf
of the United States governmeni assumes &ny 1iability resulting from
+he application oxr use cf the information.
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A radiation evaluation was .performed on -4N49 to determine the
total dose tolerance of these parts. &2 brief summary of the test

resulls 1is provided below. For detailed infermaticn, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma-ray
source, puring the radiation testing, elght parts were
irradiated under bias {see Figure 1 for bias configuration}, and
two parts were used as control samples. The total dose radiation
steps were 5, 10, 20, 30 and 50 kradsv. After 50 krads, parts
were annealed at +259C for 24 and 168 hours. The dose rate was
between 0.15 and 1 krads/hour, depending on the total dose level
{sec Table II for radiation schedulc). After each radiation
exposure and annealing treatment, parts were electrically tested

at +259C according to the test conditlens and the specification
limits listed in Table ITT.

Parts passed all tests and stayed within the specified limita up
to 30 krads of irradiation. After 30 krads, 1 part failled te
meet the minimum specification limits for IC(ON)1. After B0
krads of irradiation, 3 parts failed to meet the minimum
specification 1limit for IC({ON)L. Rlso, after 50 krads of
jrradiation, ? parts exceeded the maximum specification limit for
IC(OFF)Y1. No significant degradation was observed in any other

parameters. The parts showed no significant recovery after
annealing for 24 and 168 hours at 25°C.

Table IV gives the mean and standard deviation values for each
parameter after different irradiation exposures

and annealing
steps.,

Any . further details about this evaluation can be obtained upon

request. If you have any questions, please call me at (301) 731-
8954,

*The term rad as used here means rad(Si).



TABLE I. Part Information

Generic Part NWumber: 4N4D

Cns/Cs82

Part Number: JTXV4NAS

Control Number: 5112

Charge Nunmber: C23564
Manufacturer: jexas Imstruments
Lot Date Code: Q01?2

Quantity Tested: 10

Serial Numbers of

Radiation Samples: 202, 203, 204, 205, 206, 207, 208, 2098
Serial Number of

Control Samples: 200, 201

Part Function: Opto-Coupler
Part Technology: Bipolar

Package 3tyle: TOX can

Test Engineer: Anh Phung



TABLE ITI. Radiation Schedule for 4N40

EVENTS3

ODoTE
1) Initial (Pre-Irradiation) Electrical Measurcments 02/18/92
2) 5- KRAD IRRADIATION {0.25 krads/hour) 02/25/92
POST-5=KRAD ELECTRICAL MEASUREMENT 02/26/92
3) 10-KRAD IRRADIATION (0.25 krads/hour) 02/26/92
POST-10-KRAD ELECTRICAT MEASURFMENT 02/27/92
4) 20-KRAD IRRADIATION (0.5 krads/hour) 02/21/92
POST-20-KRAD ELECTRICAL MEASUREMENT nN2/28/792
5) 30-KRAD IRRADTATION {U.148 KRADS/HOUR) 02/2B/62
POST-30-KRAD ELECTRICAL MEASUREMENT 03/02/92
) 50 KRAD IRRADIATICN (0.996¢ KRADS/HOUR) 03/02/92
POST-50~-KRAD ELECTRICAL MEASUREMENT 03/03/02
7) 24 HOURS ANNEALING AT +25°C 03/03/92
POST-24-HQUR ELECTRICAL MEASUREMENT 03/04/92
8) 168 HOURS ANNEALING AT +25°C 03/04/92
POST-168-HOUR ELECTRICAL MEASUREMENTS 02/10/92

ALL ELECTRICAL MFASUREMENTS WERE PERFORMED AT +25°C.

ALI, PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SER FIGURE 1.



Table TIII. Electrigal Characteristics of 4N49

TEST # TEST WAME TEST COMDITIUN HIH MHAX YT HETHOLHD
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TABLE IV: Summary of Electrical Measurcments After
Total Dose Exposures and Annealing Steps for 4AN49 1/

Total Dose Exposure {TDE) (krads)
C 16 20 30

Spec. Limits {Pre-Rac.)
parametars min max {mean sd mean 3¢ {mean 3d |mean sd
IR n 0 1E5* | 1 0.1 ” i 0.8 fidaad .9
VF1 W 0.8 1.5 02 e
VERCEC 4l -
VERC3O vl 45 -
VERERO W] 9 -
TCIOFE)] n2 O 100 0.8
TCB{OFL) nd O 10 0.2
IC{oN) 1 Al 2 14 0.6
ICB{ON) wa A0 - 13
VCESAT vi o ] 0.3 a
hFE 100 - 155 5824
Note:
1/ The mean and standard deviation values were calculated over the eight parts irradiated in this
testing.

* 1ES means 1 z 10 to the Sth power.

The coptrol samples ramained censtant t

—5=

hrougheout the testing and ar

o not included in thais table.




Figure 1. Radiation Bias Circuit for 4N4D




